Growth hormone (GH) concentrations were measured throughout pregnancy in rats. The effects of surgical stress, ovariectomy, and treatments with the antiprogesterone mifepristone (RU 486) 
Introduction
Regulation of growth hormone (GH) secretion shows some similarities to and some differences from prolactin secretion. GH is secreted in an ultradian fashion as several daily peaks, and there is a marked sexual dimorphism which is caused mainly by sex steroids (Tannenbaum and Martin, 1976;  Eden, 1979; Jansson et al, 1984 Jansson et al, , 1985 . GH secretion is stimulated by GH-releasing hormone, inhibited by somatostatin, which also inhibits pro¬ lactin, and GH and prolactin are stimulated by oestrogens (Jansson et al, 1985; Hall et al, 1986) . Glucocorticoids have dual actions on GH release and inhibit prolactin release (Leung et al, 1980; Nakagawa et al, 1987a, b) . Both hormones are also modu¬ lated by neurotransmitters; serotonin is mainly stimulatory for both (Martin et al, 1978; Willoughby et al, 1987) , whereas catecholamines have opposite effects on GH and prolactin secretion (Martin et al, 1978; Eden et al, 1979; Willoughby and Day, 1981; Crowley et al, 1982) . Stress also has opposite effects, stimulating prolactin release and inhibiting GH (Schalch and Reichlin, 1966; Takahashi el al, 1971; Krulich et al, 1974;  Terry et al, 1976; Eden, 1978) . Finally, the suckling stimulus induces secretion of prolactin and GH, although the latter only in a transient manner (Sar and Meites, 1969; Saunders el al, 1976; Nagy et al, 1986) .
In rats, the fall in circulating progesterone at the end of preg¬ nancy is followed by an increase in serum prolactin (Vermouth and Deis, 1972 Deis, , 1974 Bussmann and Deis, 1979) which is 'Correspondence. mediated by adrenergic but not serotonergic pathways (Jahn and Deis, 1987 , 1988 , 1991 . In the present study, we investi¬ gated the circulating concentrations of GH throughout preg¬ nancy in rats and the regulation of GH by stress and gonadal hormones. Previous studies performed on selected days of preg¬ nancy (Saunders et al, 1976; Klindt et al, 1981; Carlsson et al, 1990) showed that there is an increase in GH secretion in the last days of pregnancy. We, therefore, studied the profile of GH secretion at different times on days 4-6, 11-13 and 18-22 of pregnancy. We also investigated whether procedures known to advance prolactin secretion through a fall in or blockade of progesterone (such as ovariectomy or treatment with the antiprogesterone mifepristone) could modify GH secretion at the end of pregnancy. In addition, we studied the effect of tamoxifen administration, as oestrogens appear to stimulate GH secretion (Simard et al, 1986; Ho et al, 1987) . Some of these results have been presented in abstract form (Jahn et al, 1987) .
Materials and Methods

Animals
Virgin female rats, three to four months old 4, 5, 6, 11, 12, 13, 18, 19, 20, 21 (Fig. 2 ). There were no significant changes in serum prolactin concentrations at any of the times studied (Fig. 2) . As 25.3 ± 4.1* 13.7 ± 3.1* 8.8 ± 2.1* 12.8 ± 1.8* 8.6 ± 0.6* Abortion 15.1 ± 2.2 11.7 ± 2.7 10.8 ± 1.4* 4.9 ± 0.7* 17.7 ± 3.0* 12.6 ± 2.4* 9.7 ± 1.6* 12.0 ± 3.6* 13.9 ± 3.7* 15.9 ± 3.1* 14.3 ± 4.0* 21.1 ± 5.0 25.6 ± 7.5* 25.8 ± 6.2 4.8 ± 0.9* 3.9 ± 0.6 5.1 ± 0.5 3.9 ± 0.5 4.7 ± 0.8 2.6 ± 0.5 2.1 ± 0.5* 5.2 ± 1.7
4.4 ± 1.4 5.5 ± 1.2 6.5 ± 1.2 14.6 ± 8.5 3.0 ± 1.7 5.5 ± 0.5 1.8 ± 0.4* 4.6 ± 1.2* (Fig. 1 ). Values were low on day 18, but from day 19 onwards, serum GH concentrations increased progressively, reach¬ ing concentrations as high as 53 ng ml-at 08.00 h on day 21 with a new peak at 12.00 h on day 22, followed by a marked decrease during the afternoon, to a minimum of 10 ng ml-1 at midnight of day 22, which was coincident with an increase in serum prolactin concentrations and a fall in progesterone (see Table 1 ). 
Effect of tamoxifen
The group of rats that had been given tamoxifen on days 3 and 4 of gestation showed a mean serum GH concentration of 15 + 4 ng ml-1 (n = 9) after decapitation at 08.00 h on day 5, which was significantly lower (P < 0.001, Student's t test) than the values observed at the same time in the intact pregnant rats (Fig. 1) . (Schalch and Reichlin, 1966; Krulich et al, 1974; Briski et al, 1984) . It is also known that major surgical procedures cause a reduction in GH release for two days (Obonsawin et al, 1985) and even 4 days (Eden, 1978) after the operation. (Eden, 1978; Obonsawin el al, 1985) . This may reflect a general insensitivity of pregnant rats to stress, since prolactin secretion was unaffected by etherlaparotomy, a procedure that readily increases secretion of this hormone in virgin animals (Boehm et al, 1982 A potential stimulatory action for oestrogens and progester¬ one on the maintenance of luteal progesterone production in late pregnancy is indicated since both anti-hormones advanced the fall in serum progesterone. A role for both steroid hormones in the maintenance of luteal function in rats has already been described in early and mid-pregnancy Keyes, 1978, 1980; Rothchild, 1980; Kawano et al, 1988; Singh et al, 1988) 
